Latin America has some of the strictest abortion rules in the world, where the procedure is criminal in cases of rape, incest, or even to save the life of the mother. More than 97% of women in Latin America and the Caribbean live in countries where access to abortion is either restricted or banned altogether. As a result, unsafe abortion is widespread and causes 10% of all maternal deaths in the region. With the onset of the Zika virus pandemic in 2015, and the identification of the virus as causing poor pregnancy outcomes including fetal infection, microcephaly, and other malformations, there became an increased demand for abortions in Latin American countries. The response of many Latin American governments to Zika infection during pregnancy was to recommend that women avoid or postpone their pregnancies. These recommendations were not possible for many women at risk in the affected countries, especially those who were uneducated or living in poverty. As a result of the Zika pandemic, there has been an increased demand for abortion in many of the affected countries that, because of the clandestine and illegal nature of the procedure, carries the heightened risk for additional maternal morbidity and mortality.
Introduction
The accessibility and utilization of family planning methods in Central and South America have historically been limited by several factors, including availability, affordability, and education, especially when comparing indigenous with nonindigenous women, the poor and the wealthy, and rural and urban dwellers. Throughout Latin America, multiple studies have demonstrated a variety of ethnic, financial, and social risk factors for unintended and unwanted pregnancies, unmet need for family planning, and unsafe abortion. These include widespread poverty, lower education levels, high fertility rates, early age at first intercourse, adolescent and teen pregnancy, rural areas of residence, cultural and language barriers in health-care facilities which are especially prevalent among indigenous women, sexual violence, and insubordination [1, 2] . Because the predominant religion in these countries is Roman Catholicism, religious doctrine has significantly impacted the use of family planning methods. In particular, abortion is unlawful in almost all Latin American countries, except under certain circumstances that are determined by national laws. Because of widespread unmet need for contraception, poverty, stigmatization, and unacceptably large numbers of adolescent and teenage pregnancies, women have historically sought to terminate unwanted pregnancies by means of unlawful abortion in these countries. With the advent of the Zika virus pandemic in 2015 and its spread throughout Latin America, this situation has increased. With the recognition that girls and women who become infected with the Zika virus while pregnant are at risk for developing such poor obstetrical outcomes as spontaneous abortion, stillbirth, infants with microcephaly, and other forms of fetal malformation, even if they exhibit no symptoms during gestation, the demand for abortion has increased.
More than 97% of women in Latin America and the Caribbean live in countries where access to abortion is either restricted or banned altogether. In six Latin American countries, abortion is not permitted for any reason, including rape or to save the life of the mother [3] . As a result, they must often seek terminating their pregnancies through less-than-legal means, including performance of abortions in an environment lacking even minimal medical and sanitary standards and often performed clandestinely by persons lacking the necessary medical skills. The potential health consequences of unsafe abortion to the mother are well known [4] -just prior to the advent of the Zika pandemic in 2014, a minimum of 10% of all maternal deaths in Latin American and Caribbean countries, representing almost 900 girls and women, resulted from complications of unsafe abortions [5] . About 760,000 women in the region are treated annually for complications from unsafe abortion [3] . The ongoing public health problem of unsafe abortion was to be unexpectedly exacerbated when a newly emergent virus, the Zika virus, began to spread through South America in 2015 [6] . As it became known that the virus was responsible for the occurrence of microcephaly and other fetal malformations, it left those women at risk in endemic areas without a viable alternative to carrying a potentially infected fetus through to delivery. As a result, there has been an increased demand for abortion, even though it is illegal in most Latin American countries and, in some cases, can result in the incarceration of both the mother and abortionist, nurse, or physician. Penalties can be extreme-up to 10 years in prison for mothers having abortions in Paraguay and Honduras. In El Salvador, several single mothers have been imprisoned for having miscarriages during their pregnancy; women convicted of having an abortion face imprisonment of up to 50 years [7] .
This chapter discusses the legal, medical, and social issues surrounding the dilemma among the predominantly poor women of Latin America who are impacted by the emergence of the Zika virus pandemic, its effect on the unborn fetus, and their fears of having a malformed infant.
Legal status of abortion in Latin America
The countries which compose Central and South America have the most restrictive and harsh penalties for performance of an abortion of any region in the world (Figure 1) . In four Latin American countries-Suriname, El Salvador, Honduras, and Nicaragua-abortion is not permitted legally for any reason whatsoever, including in cases of rape, incest, or to save the life of the mother [3, [8] [9] [10] .
Chile had been included in the list of countries that completely prohibit abortion, with penalties of up to 5 years in prison, until the government lifted the ban in 2017 [11, 12] . In Guyana, abortion is legal in the first 8 weeks of pregnancy, after which it can only be legally performed when it endangers the health of the mother or fetus. The legality of abortion in Mexico is determined by each individual state-in Mexico City, abortion was decriminalized in 2007 only if performed during the first 12 weeks of gestation; however, the rest of Mexico has much stricter regulations [13] . Two countries in Central and South America permit legal abortion Figure 1 . The status of abortion law in Latin America, United Nations 2013 report. In some cases, this map may not accurately depict the content of this article. Legal on request; restricted to cases of maternal life, mental health, health, rape, fetal defects, and/or socioeconomic factors; restricted to cases of maternal life, mental health, health, rape, and/or fetal defects; restricted to cases of maternal life, mental health, health, and/or rape; restricted to cases of maternal life, mental health, and/or health; restricted to cases of maternal life; illegal with no exceptions. After Wikipedia, Abortion Law. Available from: https://en.wikipedia.org/wiki/Abortion_law. only in those cases to save the life of the mother-Paraguay and Guatemala [14, 15] . Brazil permits abortion to save the life of the mother, as well as in cases of rape and anencephaly [16] . In Panama, abortion can also be performed in cases of rape as well as fetal impairment or with parental authorization [17] . Five Latin American countries permit abortion to save a mother's life and preserve physical health-Argentina, Bolivia, Costa Rica, Ecuador, and Peru [3, 18, 19] ). In addition to the aforementioned reasons, both Belize and Colombia permit abortion to preserve the mental health of the woman [20, 21] . Only one country in Latin America permits legal abortion-Colombia passed the legislation in 2012, and elective pregnancy termination in that country is now widely available [22] .
However, criminalizing abortion in Latin American countries does not prevent abortion-similar to other regions of the world, unsafe abortions occur most frequently as a result of harsh regulations governing the access of girls and women to legal and safe termination of pregnancy [4] . 
Who performs illegal abortions in Latin America?
In Latin American countries, all but one of which do not legally permit abortion on request, women will often seek the services of untrained or inadequately trained persons in dangerous and unsterile conditions or attempt to self-induce an abortion. Because of such circumstances, abortion mortality rates are up to 100 times higher in Latin America than in industrialized nations. For reasons that are obvious, there are scant published data available on who actually perform illegal abortions in Latin American countries. It must be remembered that not all illegal abortions are unsafe and not all unsafe abortions are illegal. Illegal abortions can be divided into those that are (1) performed clandestinely by medically qualified physicians in their medical offices or clinics; (2) performed by an individual, sometimes a physician but often by an abortionist who is medically unqualified, in an environment lacking the minimum medical standards, often termed "back alley," "back street," or "back yard" abortions; and (3) Family Planninga self-administered abortion by the pregnant woman. Of these, the latter two are considered unsafe abortions and are probably responsible for the large majority of fatalities and medical complications arising from illegal abortion procedures.
In many Central and South American countries, a large part of the population has indigenous ancestry-this is especially true for Mexico, Honduras, Guatemala, Brazil, Peru, Ecuador, Bolivia, Colombia, and Chile. Unfortunately, indigenous women frequently reside in poor, rural, and medically underserved areas and have little access to modern medical care and family planning education and interventions. As a result, indigenous women in Latin America are more likely to have high rates of adolescent and teen fertility and unintended or unwanted pregnancies and are disproportionately affected by adverse reproductive and sexual health outcomes [23] . It is not surprising that unsafe induced abortion is practiced among indigenous women, where it contributes to the high rate of maternal morbidity and mortality among these populations. It has been estimated that 18% of maternal mortality in Ecuador, 16% in Peru, and 28% in Colombia resulted from complications due to unsafe abortion [24] . In Guatemala, where 40% of women are indigenous and abortion is illegal except to save the life of the mother, the annual abortion rate is 24 per 1000 women of reproductive age, with 22,000 women treated in 2003 for abortion complications [25] . In Mexico, indigenous women are five times more likely to abort unsafely than are nonindigenous women [26] . These figures are probably significant underestimates of the true prevalence of unsafe abortion and burden of abortion-associated complications among indigenous women, a result of underreporting bias and challenges to data collection. Because of harsh penalties to the woman and their abortion provider, demographic research is hampered by the illegality of abortion throughout most of Latin America, together with issues relating to stigmatization, social, religious, and political constraints. This sampling bias is significant, as it often does not include those girls/women who successfully complete an unsafe abortion, cannot seek medical care or hospitalization because of geographic and financial barriers, or decline to seek medical care for fear of legal or social repercussions [27] .
Because many indigenous communities where unsafe abortions are practiced are in rural or isolated areas that are not routinely serviced by a physician or nurse, the procedures are typically performed either by the pregnant women herself or with the aid of another indigenous woman who has some experience in terminating pregnancies. In a study of elective abortion performed among women in Guatemala, 49-63% of indigenous women had obtained their abortions from traditional birth attendants (TBAs), and less than 15% had been attended by trained professionals (compared to two-thirds of higher socioeconomic class women in urban centers) [25] . Self-induced abortion appears to be more common among those women residing in rural areas-abortion services are unavailable or limited because of the geographic isolation. In a study across 20 cities in Peru, Bernabé-Ortiz and colleagues [28] found that the prevalence of induced abortion in the jungle regions was nearly twice as high as that in the coastal and highland regions.
The Zika virus pandemic and pregnancy
In 2015 the already desperate situation that pregnant girls and women in Latin American countries found themselves in when seeking to terminate a pregnancy was made worse by the introduction of a new emerging viral agent into Brazil, the Zika virus. This virus, previously identified only from Africa and Oceania, was new to the Western Hemisphere [29] .
The initial recognition that a public health problem was occurring occurred on March 2, 2015, when the Brazilian authorities reported to the World Health Organization (WHO) that a large number of cases of an illness characterized by skin rash had been occurring in its northeastern states. The illness was initially identified from persons in Pernambuco in December 2014, after which there were more reports from Rio Grande do Norte, Maranhão, and Bahia in February and March 2015 (Figure 3) . From February to April 2015, there were almost 7000 additional cases of illness characterized by skin rash reported from these states, but as Zika virus was not suspected, no tests were conducted for it. On April 29, 2015, the Bahia State Laboratory in Brazil reported to WHO that the Zika virus had been found in patient's samples, which was subsequently confirmed by polymerase chain reaction (PCR) testing at Brazil's National Reference Laboratory on May 7th. The same day, WHO and Pan American Health Organization (PAHO) issued an epidemiological alert that Zika virus It was on October 30, 2015 , that the Brazilian authorities first reported an unexplained increase in the number of newborns with microcephaly. Soon after that announcement, a national public health emergency was declared as the number of suspected microcephaly cases continued to increase. Brazil announced on November 11th that there were 140 cases of newborns with suspected congenital microcephaly occurring in Pernambuco State alone and made world headlines by declaring a national public health emergency. The number of Brazilian infants with microcephaly suspected as being associated with Zika virus infections reached over 700 cases by mid-November 2015, and the virus was found in the amniotic fluid of two pregnant women. In response, both WHO and PAHO issued an epidemiological alert and requested that PAHO member states report increases of congenital microcephaly and other central nervous system malformations. On November 28, 2015, Brazil reported that Zika virus genomic material had been isolated from both tissue and blood specimens from an infant with congenital abnormalities, including microcephaly-the neonate had expired within minutes following delivery. Following this important report, both PAHO and WHO issued an alert to the association of ZIKV infection with neurological syndromes and congenital malformations in the Americas [6] .
Governments respond to Zika virus, reproductive health, and pregnancy
On November 17, 2015, the Pan American Health Organization (PAHO) issued an epidemiologic alert regarding Zika virus in Latin America [30] . As the Zika virus spread throughout Latin America in 2016 (Figure 4) , the response of many Latin American governments to the threat of Zika virus infecting pregnant women, their unborn fetus, and the possible development of microcephaly was to recommend that women avoid or postpone their pregnancies. However, the restrictive abortion regulations that existed in these countries in the pre-Zika era remained intact. In Colombia and El Salvador, for example, women were cautioned by the Health Ministers of both countries to avoid becoming pregnant [31] . These recommendations provided a paradox, as greater than 50% of pregnancies in Colombia are unplanned, and El Salvador has the one of the highest rates of adolescent and teenage pregnancy in the region, with girls between the ages of 10 and 18 years representing approximately one-third of all pregnancies. In addition, sexual violence is prevalent in both countries. When the World Health Organization stated in June 2016 that women living in Latin American countries where Zika virus transmission was endemic should consider delaying becoming pregnant, the announcement affected millions of women living in 46 Latin American and Caribbean countries [32] . Unfortunately, in order to comply with these recommendations, reproductive-age girls and women would need to have access to family planning services and the corresponding education, which for the majority of impoverished women at risk for infection was either incompatible with religious and personal convictions or financially or geographically beyond reach. In addition, facilities in the most Zika-affected regions lack the capacity to respond to the increased demand for family planning [33] . This is due to inadequate infrastructure and delivery systems, insufficient commodities and supplies (including such medications as emergency contraceptives, long-acting reversible contraception, condoms, electric and/or manual and vacuum aspiration (MVA), and mifepristone and misoprostol), as well as a lack of trained personnel to provide quality care to meet the needs of the population. The deficiency in providing adequate contraceptive and safe abortion services, in combination with severely restrictive abortion laws in most countries where Zika was becoming endemic, forced many girls and women to consider, and eventually seek, clandestine and unsafe abortion methods.
The Zika pandemic has increased demand for abortion
In the United States and other Western countries where abortions are legal, a number of women whose fetuses have shown evidence of congenital abnormalities as a result of Zika virus infection have chosen to undergo elective pregnancy terminations-subsequent evaluation revealed that the fetal brains had been damaged [34] . In Northeastern Brazil, which was both the epicenter for the Zika virus pandemic and had the highest rates of infection and greatest numbers of cases, the mostly impoverished girls and women in the region were frightened by the news of fetal malformations. Although many attempted to delay or avoid pregnancy, they were hampered by a lack of clear information about reproductive health and family planning, or it was difficult to access contraceptive methods. An investigation by the international nongovernmental organization Human Rights Watch found that the public health system in Brazil may not have been providing consistent and comprehensive reproductive health information to the girls and women in Northeastern Brazil [35] . Many told interviewers that during their prenatal appointments, they had not been informed of how to prevent Zika infection during pregnancy or that it could be transmitted sexually and thus were not using condoms even when they were available. As a result, they were resorting to clandestine (and frequently unsafe) methods to terminate their pregnancies. This was no surprise, as the illegality of abortion in Brazil had resulted in almost one-half million abortions in 2015, most of which were clandestine, just prior to the Zika outbreak [35] . Investigators from Human Rights Watch interviewed several women who stated they had witnessed or even experienced complication from unsafe abortions. Some physicians interviewed stated that they had personally treated girls and women who had terminated their pregnancies using caustic acid and other unsafe methods. Women related that, despite fearing that they had been exposed to Zika virus while pregnant, they had difficulty in obtaining the necessary diagnostic tests or ultrasonographic evaluation to determine if their pregnancies had been affected by Zika.
In 2016, Dr. Abigail R.A. Aiken from the University of Texas at Austin and her colleagues wanted to examine the effect that the Zika virus pandemic has had on requests for abortions from the endemic Latin American countries where the procedure was criminal [36] . To accomplish this, they collaborated with Women on Web (WoW)-a nonprofit online abortion help service based in the Netherlands. They offer an Internet-based portal through which women can request abortion medications-mifepristone and misoprostol. WoW has a small team of physicians who review requests from women desiring access to abortion medications outside the formal health-care setting through online telemedicine in countries where safe abortion is not universally available. If there are no medical contraindications identified, the doctor at WoW then authorizes a partner group in India to ship two drugs designed to induce abortion during early pregnancy to the woman's home [37] [38] [39] . The organization has offered free abortion medication for pregnant women with Zika virus [40] . Aiken and her colleagues analyzed the WoW data for all abortion requests from January 1, 2010 to March 2, 2016 in 19 Latin American countries affected by the Zika virus pandemic [36] . They compared these data to three countries where Zika was not expected to have an effect: Chile, Poland, and Uruguay. The sample was large-28,670 requests for abortion were analyzed by employing a regression-discontinuity design to determine if requests for abortion increased after the Pan American Health Organization (PAHO) alert, as compared with preannouncement trends. During the final three study weeks, women were asked specifically if they were seeking an abortion because of concern about Zika virus infection. In their response, women did not confirm whether they had received a diagnosis of Zika infection. The results showed that in those countries with autochthonous Zika transmission, legally restricted abortion, and national public advisories to pregnant women, statistically significant increases of from 36 to 108% over baseline occurred for requests for abortion through WoW after the PAHO announcement [36] . The increased demand for abortion was most pronounced in Brazil (108% increase, p < 0.001), Ecuador (107.7% increase, p < 0.001), Venezuela (93.3% increase, p < 0.001), and Honduras (75.7% increase, p < 0.001). Increases in requests for abortion were also statistically found in Colombia (38.7% increase), Costa Rica (36.1% increase), and El Salvador (35.6% increase). In several countries where health advisories were not issued, the requests for abortions had increased but to a lesser degree. An exception to this was in Bolivia, with an approximately 68% increase demand. Abortion requests increased in Nicaragua, Panama, and Paraguay from 21 to 25% and Guatemala by more than 8% [36] . "It seems as though as though women were responding not only to the threat of Zika but to the advisories issued by their governments," said Dr. Aiken [37] .
Messages sent to WoW requesting abortifacients have reflected not only the strong feelings but also the desperation of the women at risk for Zika virus infection in these countries. From Venezuela, a woman wrote "I contracted Zika four days ago. I need an abortion. I love children, but I don't believe it is wise to keep a baby who will suffer. I don't know who to turn to -please help me" [41] . From the same country, WoW received this appeal-"We are going through a really serious situation for the economic and humanitarian crisis unleashed by Zika. There are no treatments, contraceptives nor pills to abort. I want to terminate my pregnancy but I cannot" [38] . A woman pleaded from Brazil "I need to do an abortion because of the great risk of infection with Zika here … Please help me. My economic situation is extremely difficult." And there is an entreaty from a women in Colombia-"Here Zika is a major problem and the health authorities do not help with it … I have no resources at this time and want to ask for your help because fear overwhelms me. What if the baby is born sick?" [38] .
Amanda Klasing, a senior researcher with Human Rights Watch who specializes on women in Latin America, said "Regardless of the fact that you can go to jail for having an abortion in many of these countries, it's not surprising that women and girls would turn to clandestine avenues to procure abortions. Imagine how scary it must feel to be a girl or woman who becomes pregnant in a Zika-affected country right now" [39] .
The past predicts the future
In Latin America, the Zika virus pandemic has disproportionately affected women in the reproductive-age group and especially the most vulnerable members of society-those girls and younger women who live in conditions of poverty. It has brought renewed attention to the multifaceted human rights problems that, although predating the onset of the pandemic in 2015, have significantly been worsened by the spread of Zika virus infection. These include ethnic and socioeconomic health disparities, access to reproductive health education, restrictions on sexual and reproductive rights, inadequate access to water and sanitation, and stigmatization and criminalization of women seeking to terminate their pregnancies [35] . Data published in 2016 clearly indicate an increase in demand for abortions following the advent of the Zika epidemic, but because of the clandestine nature of both unsafe and safe abortions, criminalization of pregnancy termination, and the threat of penalties, the actual numbers of abortions occurring as a result of Zika in these countries are likely much greater. The Zika pandemic has caused several countries to rethink their reproductive health and education policies, including those on the criminalization and restriction of abortion [16, 42] .
The situation of Zika virus infection during pregnancy, congenital infection, and malformation syndromes and abortion rights is not without precedent. Rubella is another virus causing congenital infection which, like the Zika virus, is a TORCH agent. TORCH is an acronym for those infectious agents which can cause congenital infections following vertical (motherto-fetus) transmission-Toxoplasmosis, Other, Rubella, Cytomegalovirus, and Herpes) [29] . Between 1963 and 1965, rubella (also termed German measles) was epidemic in the United States. Similar to the Zika virus, pregnant women who became infected had relatively minor symptoms. However, the virus produced severe birth defects, and when maternal infection occurred during the first trimester, there was a 90% probability of passing the virus to the fetus [43] . The congenital rubella syndrome included microcephaly and brain damage, congenital heart disease, sensorineural deafness, ocular abnormalities, micrognathia, bone alterations, liver and spleen damage, and neurodevelopmental abnormalities. Miscarriage and stillbirth were also caused by the virus [44] . As the number of cases increased in the United States, the fear caused by the threat of having an infant with congenital rubella syndrome was not confined to any one ethnic or socioeconomic group-the virus could affect any nonimmune pregnant woman and her unborn child. During the epidemic there were approximately 20,000 surviving babies born with the congenital rubella syndrome, with many requiring intensive care or the possibility of lifetime institutionalization. During that time, abortion was illegal in the United States, but that did not stop women at risk for seeking terminations of their pregnancies. Approximately 11,250 pregnant women had miscarriages or, despite their illegality, therapeutic abortions during the epidemic. Williams Obstetrics, the standard obstetrical textbook at the time, recommended that abortion be performed in those cases of first trimester infection when the parents did not desire to assume responsibility of caring for an infant with congenital infection [45] . The rubella virus epidemic, and the public response to it, helped to facilitate the eventual 1973 US Supreme Court decision (Roe v Wade) that made abortion a fundamental right of a woman. Time will tell what effect, if any, that the Zika virus pandemic will have on abortion rights in Latin American countries.
